The Caenorhabditis elegans SCC-3 homologue is required for meiotic synapsis and for proper chromosome disjunction in mitosis and meiosis.
The product of the Caenorhabditis elegans ORF F18E2.3 is homologous to the cohesin component Scc3p. By antibody staining the product of F18E2.3 is found in interphase and early meiotic nuclei. At pachytene it localizes to the axes of meiotic chromosomes but is no longer detectable on chromatin later in meiosis or in mitoses. Depletion of the gene product by RNAi results in aberrant mitoses and meioses. In meiosis, homologous pairing is defective during early meiotic prophase and at diakinesis there occur univalents consisting of loosely connected sister chromatids or completely separated sisters. The recombination protein RAD-51 accumulates in nuclear foci at higher numbers during meiotic prophase and disappears later than in wild-type worms, suggesting a defect in the repair of meiotic double-stranded DNA breaks. Embryos showing nuclei of variable size and anaphase bridges, indicative of mitotic segregation defects, are frequently observed. In the most severely affected gonads, nuclear morphology cannot be related to any specific stage. The cytological localization and the consequences of the lack of the protein indicate that C. elegans SCC-3 is essential for sister chromatid cohesion both in mitosis and in meiosis.